Two novel secondary metabolites, compounds (1-2) were isolated from the roots of Paronychia chionaea. On the basis of spectroscopic data including 1D and 2D NMR experiments (COSY, TOCSY, HSQC, and HMBC), and mass spectroscopy, their structures were established as 6-C-[α-L-arabinopyranosyl-(1→2)-β-D-glucopyranosyl]-7-O-[β-D-glucopyranosyl]-luteolin 3´-methyl ether (1), and 2-(methoxy)-2-(3,5dimethoxy 4-hydroxyphenyl)-ethane-1,2-diol 1-O-β-D-glucopyranoside (2).
The MeOH extract of the dried roots of P. chionaea was partitioned with n-hexane, CHCl 3 , EtOAc, and n-BuOH, respectively. The n-BuOH soluble fraction was submitted to multiple chromatographic steps involving vacuumliquid chromatography (VLC) on reversed-phase RP-18 silica gel, and liquid column chromatography on normalphase silica gel and polyamide, yielding two new compounds 1-2. Their structures (Figures 1, 3) were elucidated using chemical and spectroscopic methods, including 1D-and 2D-NMR techniques and mass spectroscopy [4] .
Compound 1 was obtained as a yellow amorphous powder. Its molecular formula was determined as C 33 H 40 O 20 by HR-ESI-MS (+ve mode), showing a pseudo-molecular ion peak at m/z 779.2015 [M+ Na] + (calcd for C 33 H 40 O 20 Na: 779.2011). Its ESI-MS (positive-ion mode) exhibited a quasi-molecular ion peak at m/z 757 [M + H] + indicating a molecular weight of 756. Compound 1 had UV, 1 H and 13 C NMR spectra consistent with a structure of a glycosylated flavonoid.
The aglycone moiety was identified as luteolin 3´ methyl ether (chrysoeriol) by comparison of 1 H and 13 C NMR spectroscopic data obtained from extensive 2D NMR spectral analysis of 1 with literature values [5, 6] .
The presence of three sugar residues was confirmed from the observation of three anomeric 1 H NMR signals at δ H 5.02 (d, J = 7.2 Hz), 4.95 (d, J = 7.8 Hz), and 4.26 (d, J = 6.5 Hz) giving HSQC correlations with three anomeric 13 C NMR signals at δ C 105.0, 71.8, 106.0, respectively, the shielded value at δ C 71.8 being characteristic of a C-linked sugar moiety. On the basis of chemical shifts, multiplicity, and coupling constant values, the sugar residues were identified as one α-arabinopyranose (Ara) and two β-glucopyranose (T-Glc I and Glc II), respectively ( Table 1 ). The large coupling constant of the anomeric protons signals (d, J = 6.5-8 Hz)
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indicated a β-orientation for Glc and α orientation for Ara.
The sequence and linkage position of the sugars was achieved by HMBC and NOESY experiments.
The HMBC correlations between δ H 6.94 (Agly H-8) and δ C 164.6 (Agly C-7), and between the anomeric proton at δ H 5.02 (d, J = 7.2 Hz, T-Glc I H-1) and δ C 164.6 (Agly C-7) proved Glc I to be bond at the C-7 position of aglycone (See Figure 2 ). The absence of the Agly H-6 proton signal and the presence of a deshielded quaternary carbon at δ C 110.0 (Agly C-6) indicated a C-glycosylation at this position. This was confirmed by the HMBC correlation between δ H 4.95 (d, J = 7.8 Hz, Glc II H-1) and δ C 110.0 (Agly C-6) , δ C 164.6 (Agly C-7), and δ C 160.0 (Agly C-5), which proved Glc II to be bond at C-6 of the aglycone. Another HMBC correlation between δ H 4.26 (d, J = 6.5 Hz, Ara H-1) and δ C 82.1 (Glc II C-2) allowed the disaccharide moiety at Agly C-6 to be Ara(1→2)Glc-. This was confirmed by the reverse correlation between δ H 4.38 (t, J = 9.2 Hz, Glc II H-2) and δ C 106.0 (Ara C-1) and the NOESY cross peak between δ H 4.38 (t, J = 9.2 Hz, Glc II H-2) and δ H 4.26 (d, J = 6.5 Hz, Ara H-1). The absolute configurations of the sugar residues were determined to be D for Glc and L for Ara (see Experimental Section).
On the basis of these results, the structure of 1 was elucidated as
Compound 2 was isolated as a white amorphous powder. The HR-ESI-MS (positive-ion mode) exhibited a pseudomolecular ion peak at m/z 413.1420 [M + Na] + (calcd 413.1424), corresponding to the molecular formula C 17 H 26 O 10 . Its ESI-MS displayed a quasi-molecular ion peak at m/z 413 [M + Na] + indicating a molecular weight of 390. The 1 H and 13 C-NMR data obtained from 2D-NMR analysis of 2 revealed the presence of a p-hydroxy phenyl ring, two aromatic and one aliphatic methoxy groups, one primary and one secondary alcoholic function and one sugar moiety. Namely, the extensive 2D-NMR analysis of the aromatic region showed the presence of a pair of two protons at δ H 6. 
Experimental
General procedures: The 1D and 2D NMR spectra ( Glc 80:20:2, 70:30:3, 61:32:7, respectively) to yield 12 subfractions (Sf.1-Sf.12). Sf.10 (208.5 mg) was submitted to polyamide column eluted with water, followed by a step gradient of increasing amount of MeOH. The fraction eluted with MeOH-H 2 O (4:6), was further separated on a Sephadex LH-20 column eluted with MeOH affording compound 1 (11.9 mg). Sf. 9 eluted with CHCl 3 -MeOH-H 2 O 70:30:3 (229.4 mg) was rechromatographed on a polyamide column (10 to 30% MeOH) to yield 5 fractions. The fraction eluted with water (70 mg) was purified on Si gel column giving compound 2 (43.6 mg).
Acid hydrolysis and GC analysis:
Compounds 1 and 2 (3 mg, each) were hydrolyzed with 2 N aqueous CF 3 COOH (5 mL) for 3 h at 95ºC. After extraction with CH 2 Cl 2 (5 mL x 3), the aqueous layer was repeatedly evaporated to dryness with MeOH until neutral and then analyzed by TLC over silica gel (CHCl 3 -MeOH-H 2 O, 8:5:1) by comparison with authentic samples. Furthermore, the residue of sugars was dissolved in anhydrous pyridine (100 µL), and L-cysteine methyl ester hydrochloride (0.06 mol/L) was added. The mixture was stirred at 60ºC for 1 h. Then 150 µL of HMDS-TMCS (hexamethyldisilazanetrimethylchlorosilane, 3:1) was added, and the mixture was stirred at 60ºC for another 30 min. The precipitate was centrifuged off, and the supernatant was concentrated under N 2 stream. The residue was partitioned between n-hexane and H 2 O (0.1 mL each), and the hexane layer (1 µL) was analyzed by GC [8] . D-glucose (18.38 min) and L-arabinose (12.0 min) were detected by co-injection with standard sugar derivates in the case of compound 1 and Dglucose (18.40 min) was detected in the case of compound 2 . 
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